Despite a tough South African (SA) economic climate, consumers are demanding broader menus, wider selections and faster food. With the sudden surge in the SA quick service industry, efficient supply chain management is pivotal for a sustainable food system. recent estimates suggest that between one third to half of all food produced never reach the human stomach. In SA alone, annual food waste is estimated at r61.5 billion (current exchange rate r14.39 = $1). With an average of 11 million people (almost a quarter of the population) going to bed hungry every night, addressing food wastage in SA has become a matter of great urgency. unfortunately, information pertaining to food waste in SA tends to be limited. This study aimed at alleviating the knowledge deficit regarding food waste in the quick service restaurant (qSr) industry, focussing specifically on identifying critical areas of concern with possible mitigating strategies. The methodology involved two phases: Phase one entailed a material flow analysis that entailed a waste audit of a key qSr supply chain that documented practices and managerial protocols, which could contribute towards unnecessary wastage. Phase two involved interviewing qSr managers, which allowed identifying possible mitigating strategies. results revealed that production, distribution and packaging (and secondary packaging in particular) warrants attention. however, in terms of human resources, findings also accentuated consumers', managers', and employees' general awareness of food waste as worrisome.
INTrODucTION
Stating that the qSr industry is a high growth industry is not a groundbreaking announcement, neither is the fact that it is worth billions if not trillions. recent research present that most consumers will visit a qSr at least once a week [1] and with consumer lifestyles becoming busier, coupled with a growing fondness for inexpensive food with no waiting time, it is expected that this industry will soar in the coming years. In emerging economies such as South Africa, a sharp rise in the adoption of western fast food will also reinforce the global qSr growth. unfortunately, this success is often attained at a cost. municipal waste composition studies globally have indicated vast quantities of food are wasted and disposed while there is potentially significant opportunity to prevent food wastage at various levels throughout the supply chain [2], [3] . International trends suggest that food wastage moves up the food supply chain, from pre-consumer to post-consumer stages, as the level of development in a country increases [3] . It is therefore likely that SA, as an emerging economy, may see similar trends in food waste over time.
To date little information is available to present the issue of food waste from a SA perspective. Not only is information detailing the role of industries such as the qSr and respective supply chain members needed, but identifying critical areas of concern and recommending possible mitigation strategies, is also an urgent matter. Global estimates suggest that between one-third to half of all food produced never reach the human stomach [4] . With food and Agriculture Organization (fAO) [5] , [6] reports highlighting the fact that many SA households are indeed food insecure, SA can no longer avoid the urgent call to address the matter of unnecessary food wastage. This being said, planning and or formulating mitigation strategies based on the currently available information is viewed as irresponsible, as this information is often not only limited but also unreliable. This is reflected in the fact that the most comprehensive report currently available on the hospitality sector dates back to 2013, with costs calculated on 2011 figures [7] , [8] . Nevertheless, mitigation of food waste is greatly needed in order to ensure the welfare of SA's natural, economic and social environment.
The aim of this study was therefore firstly to attempt to alleviate the knowledge deficit regarding food waste by not only investigating current food product management and practices throughout a SA qSr supply chain, but to also identify areas of concern that contribute towards unnecessary food wastage. Secondly, the study envisaged to suggest possible supply chain solutions that could be implemented to mitigate food wastage.
The SOuTh AfrIcAN cONSumer AND TheIr ShIfT TOWArDS
fAST fOODS When reflecting on the emergence, development and persistence of civilizations, it is evident that their development has been shaped by the supply and availability of food. for the last few decades, food has been relatively cheap, more readily available and accessible than probably any other time in history. This could partly explain why many food producers and consumers today tend to easily discard food products that no longer meet their needs or quality expectations [9] . During the twentieth century, food production morphed from the simple social act of growing and or attaining basic goods and services aimed at maintaining a households' daily life, to a multi-million-dollar industry focused on winning consumer votes. unfortunately, this industry tends to foster ideologies such as 'the customer is king' (that contributed to consumers' sense of entitlement and lack of responsibility) that jeopardize the fulfillment of future society's needs [9] . This is reflected not only in the manner in which food is produced, managed and presented but also in the manner it is procured, consumed and ultimately discarded [10] .
The new middle class South African leads an aspirational lifestyle. They are employed, they own things, they are usually well-qualified [11] , [12] and, because of their lifestyle choices, they are also time poor. These lifestyles often reduce their ability to invest time and other resources in nutritionally sound eating behaviour, such as those of their elders. They partake greatly in the 'tray' of time-saving alternative food options such as take-outs and convenience food products [13] , [14] . even though South Africa was not included in a study done by Parfit et al. [15] on the other four brIcS countries, South Africans are just as much in the midst of what is referred to as the dietary or nutrition transition as their counterparts in the rest of Africa and the developing world. The nutrition transition is 'defined as the changes in dietary patterns and nutrient intakes when populations adopt modern lifestyles during economic and social development, urbanization and acculturation' [16] . Also referred to as the 'diet-transformation', such changes often come about as the result of many factors, such as females joining the work force and male workers who work further and further away from home, among others. These changes spur the purchasing of processed and restaurant-prepared food, i.e. fast foods. This 'diet commercialisation' has seen a shift from nurturing individuals and societies consuming predominantly food grown or produced at home to purchased food [14] . Growth in household incomes is therefore associated with changes in food consumption, and often a shift towards vulnerable items with shorter shelf lives, leading to greater food waste and a greater demand on natural and other resources.
South African middle-class consumers are increasingly starting to demonstrate behaviours like that of their western contemporaries -they have many requirements to be satisfied before they become loyal customers. modern consumers are very selective and have many reasons for initially choosing a food brand, and thereafter returning for more business. customer satisfaction is considered to be the main factor for repurchase intentions by South Africans, according to research conducted in Gauteng [17] , [18] . cleanliness is a gestalt concept that is made up of hundreds of elements and details that includes food quality and freshness, which influence customer satisfaction and ultimately return business [19] , [20] [21] . It could however be postulated that an over-emphasis on freshness could also lead to unnecessary food waste, particularly of items with very short shelf lives, such as fast foods. because the food supply chain of qSr's can be considered as vulnerable in terms of food waste, it is believed that reflection and a critical assessment of this system needs to become a serious priority.
3 The quIck SerVIce reSTAurANT INDuSTry AND fOOD SuPPly chAIN Today's consumers live in a world with convenient access to an abundance of fast food outlets also known as qSr, designed to meet their ever-increasing needs and demands [22] . A qSr is defined as a type of restaurant in which cooking is done in a fast and timeconscious manner, and is identified by its insignificant table service because food is mostly consumed off-site, i.e. 'take away' [23] . In SA the qSr sector, or fast food industry, is currently experiencing massive growth. recent studies noted a significant increase in patronage among SA consumers from 66% in 2009 to over 80% in 2015, increasing the number of consumers to 42 million people by 2017-2018 [1]. South Africa's fast-food industry was worth r300 billion in 2015. contributing to this growth in SA is a growing black middle class and the establishment of qSrs in rural and previously disadvantaged areas [24] . This growth in qSrs simultaneously comes with a growth of supply chains, key players in ensuring that retail and food service outlets meet the demands set by consumers [25] , [26] . Defined as a series of interdependent links along which food travels from farm to fork, the food supply chain ensures food is delivered in a seamless and timely manner, at a price and in a place perfectly suited to the consumer [27] . The food supply chain is managed by a wide range of disciplines with a wide range of skills, governed by a framework of quality standards and rules. effective supply chain management in the food industry is a valuable commodity as it leads to both cost reduction and enhanced service. however, ineffective supply chain management and lack of efficiency of respective qSr'S can consequently lead to a host of problems -one of these problems being food waste [27] .
It should be noted that the exponential growth in this industry tends to be an unwavering phenomenon and that not even rising commodity prices, recent food safety and hygiene threats, or market saturation have had a dampening effect. This growth is however accompanied by a number of concerns, one of which is food waste, a concept which has not been extensively researched and defined in SA [4] , but is a definite problem as SA's developing economy transforms into an emerging economy.
fOOD WASTe
Despite headlining many governmental, non-governmental and industry agendas, recent figures regarding food waste still indicate that approximately 50% of all food produced for human consumption is wasted [28] , [26] . When converted to calories, approximately 24 percent of all calories produced is lost or wasted from farm to fork [29] . That is 1.3-1.5 billion tonnes of food wasted annually that could have been used to address food insecurity across the globe. In SA alone, an average of 11 million people is deemed food insecure, yet the country has the highest proportion of wastage in Africa. Alarming World bank figures indicate that SA, with its emerging economy, currently generates emission and consumption levels exceeding that of the united kingdom [9] . results indicate that during 2017, 10.2 million tons of food (a third of the 31 million tons of food produced) went to waste, costing the country approximately r61.5 billion per annum (current exchange rate r14.39 = $1) [30] . Apart from the financial loss, avoidable food waste also translates into the loss of valuable resources such as water and energy. This should be viewed as a massive concern for SA which is not only currently experiencing a record drought, but was recently rated as the 30th driest country in the world.
considering that the mitigation of food waste is an essential contributor to SA's sustainability, one would expect a heightened awareness amongst all and a serious drive for change. This is unfortunately not yet a reality, because an actual definition of food waste has not yet been agreed.
A literature review on food waste confronts one with a myriad of definitions for the concept. This lack of consensus on a workable definition fosters unnecessary confusion and antagonism. This being said, the following three principal definitions seem to be the most prominent.
1. The food and Agriculture Organisation (fAO) defines food waste as any material intended for human consumption, at any point in the food supply chain, which is discarded, lost, degraded or consumed by pests [5] . 2. Derqui et al. [31] explains that food waste should be viewed as the intentional discarding of food items that still have nutritional value and is thus still fit for human consumption. The premise behind these first definitions echoes the reasoning behind the classification presented by WrAP (Waste resources and Action Programme) [32] , which states that food waste could be divided into two categories, namely avoidable and unavoidable waste. Avoidable waste is the wasting of food products or parts of products that are considered safe to consume by people, whereas unavoidable waste refers to the disposal of food products that are unacceptable for consumption under normal conditions. 3. In addition to the previous definitions, food waste is also defined as the difference between the energy value of consumed food per capita and the energy value of food needed per capita, i.e. over-nutrition [33] .
based on the different definitions and consequential interpretation of 'food waste' as a concept, it is apparent that addressing the problem of food waste poses significant challenges and that proper conceptualization of the concept is key in terms of successful mitigation.
meThODOlOGy
A case study research design was specifically chosen to first and foremost investigate and gain insight about the particular case (qSr group) and secondly to enable the identification of case-specific solutions and/or mitigating strategies. The set objectives required the implementation of a mixed methodology, i.e. collecting both quantitative and qualitative data. Data collection was completed in two main phases. The first phase was used to collect data from two respective manufacturing plants and 40 qSr stores in Gauteng, SA. A material flow analysis was used to audit respective supply chain members' protocols and practices, and their contribution towards waste. Although the focus was on activities that occurred prior to consumption, consumer awareness and behaviour were also noted. exploratory factor Analysis (efA) of these results allowed the identification of critical areas of concern. Phase 2 involved interviewing qSr managers, and findings collected during this phase allowed the identification of possible mitigating strategies.
reSulTS

Possible critical areas of concern
In order to identify critical areas of concern that contribute towards unnecessary food wastage within the qSr industry, field workers had to complete an audit scale, which included 70 statements (all scale items were self-designed). In this investigation, trained fieldworkers were instructed to respond on each individual scale item by means of a 5-point likert-type performance scale. Scale labels ranged from 1 = extremely concerning to 5 = excellent. To summarize and reduce the items in terms of coherent constructs, an efA, specifically Principal Axis factoring, was performed. using an Oblimin rotation with eigen values >1.5 -five factors emerged, which retained 64 of the original scale items. cronbach's alphas for the factors were >0.75. A thorough investigation of the five factors and their respective items allowed the identification of suitable factor labels, as set out below:
• factor 1 -managerial efficiency and general waste awareness at the qSr (m = 3.69) • factor 2 -The ability of storage and primary packaging to ensure food product quality and integrity at the qSr (m = 3.77) figure 1: qSr store location and distribution. Of the five factors all included the acceptable minimum of at least three scale items. All loadings were also above the acceptable minimum of 0.3. respective factor means revealed that the contents of not only factor 1 (m = 3.69) (Managerial efficiency and general waste awareness at the QSR) but mostly factor 4 (m = 3.53) (Packaging's (Secondary packaging's) ability to protect food product during storage and distribution) could be viewed as possible areas of concern. calculated means were benchmarked and interpreted in terms of a popular retailing audit rating scale, which is currently used in SA retail.
Thus, any mean below 4 was regarded as a possible area of concern and any mean below 3.5 was regarded as a critical area of concern in terms of food wastage.
The fact that packaging (and secondary packaging in particular) (factor 4) was highlighted as the most worrisome area of concern should be viewed as an opportunity in which key supply chain members could make a positive contribution. Scale items in factor 4 reflect not only on the quality of the packaging but more specifically on packaging's ability to protect products during transport and distribution.
Although the respective means for factors 2 and 3 were slightly better than the means presented by factors 1 and 4, and therefore do not warrant the same attention, they are also considered as concerning.
In terms of factor 2 (Storage and packaging's ability to ensure food product quality and integrity) (m = 3.77) it was noted that key supply chain members such as packaging and distribution subsidiaries could once again assist in making a difference. This specific factor emphasises that there is a need for packaging that could minimise food product quality and integrity concerns.
The mean and subsequent contents of factor 5 (m = 3.98) (Quality control and standard operating procedures at receiving) were interpreted as the least concerning in terms of their contribution towards food wastage. findings from the efA were also supported by the findings presented by the descriptive statistics, which reported that although packaging is identified as an area that warrants further attention, general awareness amongst staff, management and consumers is a serious problem that deserves urgent attention, as this ignorance results in unnecessary wastage throughout the supply chain.
Possible mitigating strategies and recommendations
Interviews were held with qSr owners and managers to gain insight into possible mitigating strategies that could curb food wastage in the supply chain. The findings presented four topics as key possibilities for mitigating food wastage throughout the qSr supply chain.
reflecting on current habits/practices: Define and benefit
Suggestion: It is of great importance to define the term food waste. This is essential so that all supply chain members are on the same page and are able to recognize the problem and subsequently address the issue. mitigating current habits might initially cost some investment (financial and time) but in terms of future prospects it will most certainly benefit the relevant industry in terms of minimizing loss in future revenue. Added benefits include the creation of a more sustainable food chain, which is beneficial to all in SA.
Assigning responsibility: Identifying prominent agents of change and critical
relationships Suggestion: Identify, train and support a team of e.g. staff members that could assist in training and maintenance of more sustainable operating procedures (SOP's) and waste management. This team should also assist in fostering a culture of support and care -emphasizing the relationship between all supply chain role players in order to address wastage holistically. results identified a critical need to not only raise awareness but to properly educate all stakeholders. key topics to address include defining what the company considers as waste and possible suggestions on how to mitigate waste. findings emphasised the demand for strategic dialogue and knowledge transfer sessions, which would create synergy and collaboration between supply chain members to identify strategies, future policies and initiatives. critical failure critical area of concern <3.5 The South African rainbow nation poses a unique challenge in that education on the topic of food wastage may not be as simple as it sounds. It is important to acknowledge the differences amongst our citizens and structure educational campaigns accordingly.
Retail rating
cONcluSIONS
According to the fAO, roughly one-third of global food production is wasted each year. This level of inefficiency is unacceptable because of the grave implications it holds for a sustainable future. The fact that food waste has significant detrimental economic, social and environmental impacts, is uncontested. The magnitude and complexity of the global food waste problem has brought it to the forefront on not only international agendas, but also in South Africa where the problem of food insecurity amongst many of our households is becoming critical. Sustainable development has been defined by the World commission on environment and Development as 'meeting the needs of the present without compromising the ability of future generations to meet their own needs'. In this context, the qSr food supply chain is closely related to sustainability as production must be augmented to meet the needs of future populations. With the rapid growth in the qSr industry, sustainable food supply chains should be prioritized. unfortunately, very little research has been done in this field. This is partially due to weaknesses in the methodological approaches used to understand this complex problem.
The researchers trust that findings from this study should alleviate some of the knowledge deficits regarding food waste in particularly the contribution of current food product management/practices throughout the qSr supply chain. Although results from this study confirmed that food is wasted throughout the qSr supply chain, significant opportunities to reduce waste through innovative packaging improvements and the implementation of pertinent/vernacular waste awareness campaigns and supporting systems, were identified. It is further believed that the ongoing investigation and dissemination of knowledge pertaining to this problem is essential for change. As the age-old saying states, 'knowledge is power and with power comes change'.
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